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For since & is indefinitely small when the scale of disturbance is finite, if we conceive all dimensions including a- to be exaggerated so that o-becomes finite, and the distances between the grains exaggerated on the same scale, then, since the mean strains before exaggeration vary continuously without crossing, so that in the strains the finite paths of two grains which were neighbours before the strain would still be neighbours after the finite strain although separated by any distance which is less than the finite distance cr, their two paths would still be parallel lines of infinite length and at any finite distance apart.
It is thus shown that if the grains are indefinitely small as compared with the dimensions of the disturbance, the only dilatations would bo those resulting from uniform parallel distortional strains. Q. E. D.
Again in the case of the medium in which the grains are finite it has been shown, Art. 207, that when the grains are finite, however small as compared with the dimensions of the finite volume from which grains are absent, that the effects must differ from those resulting from uniform parallel distortion.
And by the last theorem, putting 4w?'03/3 for the volume the absent grains would occupy in normal piling, it appears, since o-/V0 is indefinitely small, that the dilatations result solely from uniform parallel distortional strains. And hence whatever finite curvature may result from finite strains, this curvature does not, as curvature, produce any effect on the dilatation; so that there are no curvature effects.
Then since it is shown that when cr is finite, however small compared with the reciprocal of the curvature in the strained normal piling, the dilatation resulting from curvature depends solely on the existence of a finite value of the product of a multiplied by the curvature, the dilatation will equal a multiplied by the curvature.
Further, it follows that for any given strain, this dilatation resulting from curvature will be in excess of the dilatations resulting from uniform parallel strains.
210. The analytical separation of the dilatation resulting from uniform strain and that resulting from the curvature would be perfectly general if a-might have any value as compared with the curvature. But, in that case, any analytical separation of the dilatation resulting from distortions from that resulting from the size of the grains would be different on account of the reaction of the dilatation resulting from the size of the grains on that resulting from distortion. But we are only concerned with cases in which cr is such that a- multiplied by the curvature is so small that to a first approximation any reaction from the dilatation resulting from the curvature may be neglected.normal piling, would be free to move in any direction and maintain the same minimum dilatation, o,. K J).ns, but does depend on the rotational displacement of the grains about some axis.
